


5. (15 points) Is the following statement true, false or uncertain? Justify
your answer. Recall that, in a given period, firms produce first and then
make exit decisions.

“Firms’ exit rate is decreasing in size. That is, smaller firms are more
likely to exit than bigger ones."

6. (15 points) Is the following statement true, false or uncertain? Justify
your answer.

“Conditioning on survival, the growth rate (log g:+1 —log¢:) is decreasing
in size. That is, smaller firms tend to grow faster than bigger ones."

3 Problem # 3: Distortions and Capital Uti-
lization (100 Points)

Consider an economy in which each individual ranks consumption sequences
according to the functional

iﬁtu(ct)y 0< ﬁ <1

=0

where the function v is increasing, differentiable and strictly concave. This
economy imports investment goods. Assume that the international price of the
investment good is one, and denote the domestic price by pi. In general, p; > 1.
Households own the capital stock and choose how intensively to use. Let the
intensity of use be denoted v, where 0 < v < 1. If a household owns & units
of capital and chooses to use it at intensity v, it supplies vk units of capital to
the market and, in this case, the depreciation rate is §(v) = v1+*, A > 0, and
0<v<1. .

In this economy there are installation costs. If z units of investment goods
are allocated to the production of new capital, they produce G(z,a) units of
new capital goods. Thus, if every household chooses the same intensity, the
aggregate law of motion of capital is

kt+]_ = (1 — 5(’Ut))]€t + G(.’L‘t, a),

where a is a factor in fixed supply owned by the households (each owns the same
amount). The function G is assumed increasing in each argument, differentiable
and concave. One interpretation of G is that it represents installation costs that
are necessary to make capital goods productive.
Assume that capital income is taxed at the rate 7, and that the production
function is given by
F(K,N) =2K*N'~2

where K is the total amount of capital services allocated to market production
and N is population.
In what follows assume that the economy is at a steady state



. [20 points] Assume that G(z;,a) = , and that A is sufficiently high so
that the solution is interior. Argue that all individuals will choose the
same intensity v, and that the steady state value is independent of the
price of capital and the tax rate on capital income. Go as far as you can
describing how these two variables affect the capital-output ratio and the
investment-output ratio (measured in domestic prices).

. [20 points] Define a competitive equilibrium in which households purchase
capital goods (x) and pay installation costs. Assume that there is a price
for installation services so that, from the household’s point of view, the
law of motion of capital is

ki1 = (1 = 0(ve)) ks + qezs.

. [35 points] Let G(z¢,a) = z*7%a?, with 0 < 8 < 1. Go as far as you can
describing how the domestic price of investment goods (px) and the tax
rate on capital income (1) affect capital utilization. Describe how changes
in those two variables affect the capital-output ratio and the investment-
output ratio (measured in domestic prices). Be explicit about the assump-
tions that guarantee an interior solution.

. [25 points] Assume that a foreign economist correctly measures the investment-
output ratio in this economy (i.e. pxd(v))k/y). The economist first values
this ratio at international prices and then it uses this measure and the U.S.
depreciation rate (assume that the U.S. is such that py = 1 and 7 = 0) to
estimate the country’s capital-output ratio. Can you determine the bias

(if any) implicit in this procedure? Can you guess what this procedure
implies for measured TFP in poor (say, high px and high 7) countries?



